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MTD 17

FOREWORD This Indian Standar .d ( Second Revision ) was adopted by the Bureau of Indian Standards on 15 June 1989, after the draft finalized by the Steel Castings Sectional Committee had been approved by the Metallurgical Engineering Division Council. This standard was first published in 1971 and was subsequently revised in 1980. This second revision takes into acccunt the experience gained during these years, and incorporates the following modifications: a) Chemical requirements b) More FoIular deleted. c) Tolerances have been modified. while the unpopular sizes of the balls have been

sizes have been included,

have been modified. chemical, pharmaceuti-

Lcw alloy cast steel grinding media are used in cement, mineral processing, cal and allied industries. For the purpose of deciding the final value, observed or off in accordance with IS 2 of significant places retained value in this standard.

whether a particular requirement of this standard is complied with, calculated, expressing the result of a test or analysis, shall be rounded : 1960 `Rules for rounding off numerical values ( revised)`. The number in the rounded off value should be the same as that of the specified
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Indian Standard

LOWALLOYCASTSTEELGRINDING MEDIA-SPECIFICATION
( Second Revision )
1 SCOPE 1.1 This standard covers the requirements low alloy cast steel grinding media. 2 REFERENCE 2.1 The Indian Standards listed below sre necessary adjuncts to this standard. Title IS No. Method for chemical anaIS 228 ( in parts ) lysis of steels ( second
revision )

purchaser and ~the manufacturer. for 8 WORKMANSHIP AND FINISH

8.2 Grinding media shall be accurately moulded in accordance with the sizes and tolerances speci&ed in the standard, or as agreed to between the purchaser and the manufacturer. 9 CHEMICAL COMPOSITION 9.1 The ladle analysis of steel when carried out either by the method specified in IS 228 and its relevant parts or any other established instrumental/chemical methods shall be as given in Table 1. In case of dispute the procedure given in IS 228 shall be the referee method. However, where the method is not given in IS 228, the referee method shall be as agreed to between the purchaser and the manufacturer. Table 1 Chemical Composition, Perceat ( Clauses 9.1, 9.3 and 9.4 )
Constituent Grade 1 ( For Grinding
Media of Size 60 mm and Above )

IS 1500 : 1983 IS 4905 : 1968 IS 6601 : 1987

IS 8800 : 1986

Method for Brine11 hardness testfor metallic materials ( secqnd revision ) Methods of random sampling Permissible deviation in chemical composition for product analysis of steel castings Technical delivery conditions for steel castings ( second revision ) the follow-

Grade 2
( For Grinding Media of Size Below 60 mm )

3 TERMINOLOGY

3,O For the purpose of this standard, ing definitions shall apply.

3.1 Lot Ten tonnes or part thereof of cast grinding media of one size, having similar composition and subjected to similar heat treatment. 4 GRADES 4.1 This standard covers two grades castings for grinding media. 5 SUPPLY OF -MATERIAL of steel

Carbon Silicon Manganese Chromium Sulphur Phosphorus NOTE Grade of size impact .--In

1'25-1.50 I.0 Max l'20-1.50 1.50-2'00 0.06 Max 0.06 Max

1'60 - 1.90 1.0 Max l-20-1.50 1.50-240 0.06 Max 0.06 Max

2 is recommended

ball mill apolications even for grinding media 60 mm and above in view of the less severe involvea in the process.

case of

w-t

"

5.1 General requirements relating to supply of low alloy cast steel grinding media shall be his laid down in IS 8SO0 : 1986. 6 PARTICULARS TO BE SPECIFIED WHILE ORDERING 6.1 For the benefit of the purchaser, particulars, to be specified while ordering for grinding media to this specification are given in Annex A.
7 MANUFACTURE 7.1 The steel for the
electric arc or electric

9.2 The manufacturer shall carry out analysis from a sample of each melt of steel and, if so specified by the purchaser at the time of enquiry and order, shall supply a test certificate of chemical analysis of the sample of steel for each melt. 9.3 Product Analysis

castings
induction

shall

lx made

by

or such

other

processes

as

may

be

agreed

to between

the
1

If specified at the time of enquiry and order, the product analysis may be carried out from a test piece or from a casting representing Drillings for analysis shall be each melt. taken from not less than 6 mm beneath the cast surface, and in such a manner as not to impair the usefulness of any casting selected. The permissible variation in product analysis from the limits specified in Tnbl: 1 shall be a5 given in IS 6601 : 19Y7.
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9.4 Residoal Elements 14.2 Grinding sizes as agreed manufacturer. media may also be cast in other to between the purchaser and the

Elements not specified in Table 1 shall not ordinarily be added to the steel and all reasonable precautions shall be taken to prevent contamination from the scrap, etc, to keep them as low as practicable. 9.4.1 Analysis and reporting of analysis in the test certificates for residual elements shall be done only when so specified by the purchaser in the enquiry and order. However, the manufacturer shall ensure that the residual elements are within the limits specified. 10 FREEDOM FROM DEFECTS

15 TOLERANCE 15.1 Variation in following limits:

ON SIZE size shall not exceed the

Shape and Size i) ii) iii) iv) Bails for sizes 15 to 25 mm dia Balls for sizes 30 to 50 mm dia Balls for sizes 60 mm and above Cylindricals
NOTES

Tolerance on Diameter, mm & 1'5 f f f 2.00 2'50 1'50

10.2 All grinding media shall be free from defects that affect the utility of castings. No surface conditioning, except grinding, shill be permissible. 11 HEAT TREATMENT media shall be suitably the required hardness heat and

for all sizes

11.1 The grinding treated to obtain microstructure. 12 HARDNESS

1 Non-circularity of jthe balls and the cylindricals. due to shift or any other reasons shall not exceed 60 percent of the above specified tolerance except in the area of riser stub. 2 At the riser stub non-circularity may be up to 100 percent of the above specified tolerance. In case-of cylindricals, where there is a gate or riser
stub projecting out, not on the circular face but on the flat face, then the permissible deviation on length shall stand enhanced by a further 1 ~mm.

12.1 When tested in accordance with IS 1500 : 1~83 the hardness at any point across the section of the ball shall not be less than 375 HB. 12.2 The purchaser may, at his discretion, agree to test the hardness of the balls on the surface instead of across the section, provided the supplier is able to demonstrate to the satisfaction of the purchaser the existence of a definite correlation between the hardness on the surface and across the section. 13 MICROSTRUCTURE 33.1 Microstructure shall nuous carbide network. 14 SIZE 14.1 Grinding ing sizes: SI No. 9 ii) iii) iv) v) vi) media shall be cast in the followSI No. 9 ii) iii) iv) v) vi) vii) viii) ix) x) xi) xii) Balls, Dia (mm) 15 :: 25 30 40 50 60 70 80 90 100 be free from conti-

16 SAMPLING 16.1 Methods of sampling of grinding media and the criteria for conformity shall be as given in Annex B. 17 PACKING 17.1 Unless otherwise specified, the material shall be supplied in loose unpscked condition. 18 MARKING 18.1 In case the material is supplied in packed condition the container shall be legibly marked with the following: a) Name mark, of and the manufacturer or trade-

Cylindricals Dia x Height ( mm ) 10 x 10 12 x 12 16 X 16 19 x 19 22 x 22 25 X 25

b) ~Grade and size of the grinding 18.2 In case the material method of identification agreed upon at the time

media.

is supplied loose, the shall be mutually of enquiry and order.

2
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ANNEX A ( Chuse 6.1 )
INFORMATION A-l A-l.1 BASIS FOR ORDER

TO BE SUPPLIED
x)

BY

THE

PURCHASER

While placing an order for the purchase of steel casting covered by this standard, the burchaser should ,ssy\ecify the following: a) Material specification; b) Tests required;

Whether the castings are to be inspected and tested in the presence of the purchaser`s representative; of delivery; and

d) Condition

e) Any special requirement; f) Test reports,
if required.

ANNEX B ( CZause 16.1 )
SAMPLING AND CRITERIA FOR CONFORMITY B-l.4 OF GRINDING MEDlA

B-l VISUAL AND DIMENSIONAL CHARACTERIS'I ICS B-l.1

Notwithstanding any thing stated above, if any of the individual bal:s/cylindricals in the
selected sample shown a deviation in dimensions beyond 30 percent over and above the permissible deviations specified in 15: the lot shall be

The number of balls cylindricals to be selected at random frbm each lot shall depend upon the size of the lot and shall be in accordance with co1 1 and 3 of Table 2.

deemed to be not conforming and not acceptable. B-2 HARDNESS

to the standard

B-l.2 The sample shall be selected from the lot at random. In order to ensure the randomness of selection; procedure given in IS 4905 : 1968 may be followed. B-l.3 Each of the items selected according to B-l.2 shall b; inspected for visual and dimensional requirements. Any item failing to meet either of the characteristics shall be considered as defective. The lot shall be considered as conforming to the requirements if the number of defectives found in *the sample is less than or equal to the acceptance number ( see Table 2, co1 4 ) and shall be rejected if it is greater than or equal to the rejection number ( see Table 2, co1 5 ). If the number of defectives lies, between the acceptance number and the rejection number, then a second sample of the same size as the first shall be taken at random and examined. The number of defectives ~found in the first and second samples shall be combined and if the combined number of the defectives is less than or equal to the corresponding acceptance number of the second sample, the lot shall be declafed as conforming to the requirements; otherwise not.
Table 2 Scale State of Sampling ( Clauses

AND MICR03TRUCT~URE

B-2.1 The lot which has passed the visual and dimensional requirements shzll next be tested for hardness and microstructure. For this purpose, the number of balls cylindricals to be selected shall bs in accordancejwith co1 1 and 6 of Table 2. B-2.2 The criteria for conformity for tests are similar to those given in B-1.3. these

B-2.3 Not withstanding any thing stated above, if any of the individual balls/cylindricals in the selected sample shows a hardness less than 350 HB or has a continuous network of carbides in an area exceeding l/6 of the area of the field of view when viewed through a microscop: at x 100, shall be deemed to be not conforming to the standard and not acceptable. B-3 RE-INSPECTION B-3.1 The manufacturer has the right, if he so desires, to sort the balls in the rejected lot by 100 percent inspection and to put up a revised lot for re-inspection.
Number of Defectives Hardness and Microstructure Characteristics ~------------~

and Permissible

B- I. 1, B-l .3 and B-2.1 )

Cot Weight

Visoal and Dimensional Chracteristics r---_*-_-___~ g?oP'e

Acceptance
Number (4)

Rejection Number
(5)

Sample Size
(6)

Acccp tance
Number (7) 1 0 0 1 Y

Rejection
Number (8) z 2 2 3 4

(1) Up 10 2 tonnes Above 2 tonnes and up to 5 tonnes Above Stonnes and up to 10

(2)

(3)

Second First
First Second First Second

20
32 :; 50

3 0
1 24 6 3

:
45 ::

z
8 8 ::
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The use of the Standard Mark is governed by the provisions of the Bureau of Indian The Standard Mark on Standards Act, 1986 and the Rules and Regulations made thereunder. products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well defined system of inspection, testing and quality control which is devised and supervised by BIS and operated by the producer. Standard marked products are also continuously checked by BIS for conformity to Details of conditions under which a licence for the use that standard as a further safeguard. of the Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.

Bureau of Indian Standards BIS is a statutory institution established under the Bureau of Indian IStandards promote harmonious development of the activities of standardization, marking certification of goods and attending to connected matters in the country. Copyright BIS has the copyright of all its publications. No part of these any form without the prior permission in writing of BIS. This the course of implementingthe standard, of necessary details, grade designations. Enquiries relating to copyright be addressed Revision of Indian Standards Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are issued from time to time. Users of Indian Standards should ascertainthat they are in possession of the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the following reference: Dot : No. MTD 17 ( 3367 ) amendments Issued Since Publication Amend No. Date of Issue Text Affected publications may be reproduced in does not preclude the free use, in such as symbols and sizes, type or to the Director ( Publications ), BIS; Act, 1986 to and quality
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AMENDMENT

NO. 1 TO

MARCH

1991 GRINDING

IS 6079 : 1989 LOW ALLOY CAST STEEL hlEDIA - SPECIFICATION ( Second Revision )

~( Page 3, C~UK.SCB-1.1, line 1 ) - Substitute `balls and cylindricals'for `balls cylindricals'. ( Page 3, clause B-1.4, line 3 ) - Substitute the word `shows' /or `shown'. ( Pqe 3, clause B-2.1. litw 4 ) - Substitute `balls and cylindricals'_/or `balls cylindricals'.

( Page 3, clause B-2.3 ) - Substitute the following for the existing clause: `B.2.3 Notwithstanding anything stated above, if any of the individual balls/cylindricals in the selected sample shows a hardness less than 3%) HB, or has a continuous network of carbides in an area exceeding I 6th of the area of the field of view when viewed through a microscopc at a magnification of 100, the tot shall be deemed to be not conforming to the standard and not acceptable.'
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